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Abstract. The microbiological and physico-chemical quality of milks varies from bioclimatic stage to 
another. The latest has significant effect on Total B cterial Count (TBC), Total and Fecal Coliforms 
(TC and CT) and reduction time (P<0.001). The effect is highly significant for TBC, faecal 
Streptococci (P< 0.01) and significant only for Yeasts (P<0.05). No effect was observed for other 
microbiological variables. The variability of the chemical composition is significant for density and 
protein (P<0.05), highly for pH, Dornic acidity, freezing point and solids-non-fat (P<0.01). Lactose, 
fat and total solids are independent. The semi-arid zone contains milks with a high density, weak 
freezing point and less loaded on TBC, TC, FC and Moulds. They are rich in protein, fat and total 
solids. They differ from those other zones by the highest frequency of faecal Streptococci and absence 
of Staphylococcus aureus. The inferior-arid includes the poorest in protein, fat, total solids, solids-
non-fat and lactose. It contains the most acidic milks (lowest pH and highest acidity), the less density 
milks and having the highest freezing point and it had the most loaded on TBC, TC, FC and Moulds. 
However, there are less milk loaded in Yeast and distinguished by the absence of faecal Streptococci 
and Brucella. The middle and superior arid reassemble milks with same characteristics and 
intermediate between the two stages. It seems that the milks which come from superior arid are richer 
in fat. These two zones are differentiated by the level of presence of E. coli, S. aureus and Brucella. 
The superior-arid combines milks with the highest count of Yeast and mostly contaminated with 
anaerobic sulfito-reducing. 
 





In Algeria, the steppe covers over 20 million hectares and supports a sheep estimated 
at over 21 million heads (ONS, 2009). In the middle of central steppe, the province of Djelfa, 
extending over an area of 32.362 km2 and contains four climatic stages: Semi-arid (SA), 
Superior-Arid (SsA), Midlle-Arid (MA) and Inferior-Arid (IA) (Claudin et al., 1979). Each 
stage is characterized by different vegetal formations (forest, steppe, cultures) and classes of 
rangelands (Pouget, 1977). In this area, the ruminant livestock were mostly represented by 
sheep. Its milk production is estimated at more than 32 million litters per year (DSA, 2010). 
This milk is generally used for breast lambs in thefirst place, then it is consumed by the 
farmers in the region as well as or transformed often on 'smen' (traditional butter) on ' l’ben' 
(fermented milk) or in ' djeben' (fresh cheese). 
Milk is undoubtedly the most widely consumed such as it is or processed. The raw 
milk quality interested all actors of the sector. Fom a microbiological point of view, the 
hygienic quality preoccupies the consumer that is becoming more demanding. Raw milk and 
products derived from it must provide health guarantees (Nanu et al., 2007) if it’s known that 
the consumption of these can pose a risk for the public health (Oliver et al., 2009) and the 
quality and typicality of dairy products are at theorigin of the flora of raw milk (Buchin and 
Beuvier, 2000). From a chemical point of view, milk composition conditions his market 
quality and is essential for its nutritional value as for its technological value (Pirisi et al., 
2007). The bacterial count, somatic cell count, fat and protein contents are thus the basis of 
the main quality payment systems in many countries (Pirisi et al., 2007). Milk quality can be 
related to multiple factors and their interaction, such as farming methods, agro-climatic 
conditions, genetics or rearing conditions (Morand-Fehr et al., 2007). These variations have 
been extensively studied, mainly for bovine milk and to a lesser degree for milk sheep. In this 
perspective, the objective of this study is to evaluate microbiological and physico-chemical 
quality of ewe’s raw milk produced in the region of Djelfa (Algeria) under steppe condition in 
relation with the aridity of area study. 
 
MATERIALS AND METHODS 
 
Sampling: The raw sheep’s milk used in this investigation was taken from 56 sheep 
farms in the province of Djelfa (Algeria). Farms were distributed in four bioclimatic stages as 
follow: 12 farm from Semi-Arid (SA) and Inferieur Aride (IA) (21.43% of each of total) and 
16 from the each Middle Arid (MA) and Superior Arid (SsA) (28.57% of each of total). 
Samples were collected from all animals in natural p sture. Raw milk was sampling in 
afternoon from the hand milking and divided on two aliquots, one for microbiological 
analysis and other for physical-chemical analysis. Samples were cooled into sterile bottles 
without preservative and kept immediately at 4°C. All samples were analyzed within 24h 
following collection samples.  
Microbiological assay: Counts were performed in milk samples using methods as 
described by Beerns and Luquet (1987), Guiraud (1998) and Larpent (1997). The samples 
were serially diluted as follow: 1ml of milk was suspended in 9 ml of peptone water. After, 
they were subcultured on nutrient agar pour using Plate Count Agar (PCA). Microbiological 
analysis included determination of Total Bacterial Count (TBC) on PCA at 30°C for 24-48h. 
Total Coliforms (TC) and Fecal Coliforms (FC) were analyzed in Violet Red Bile Agar 
(VRBA) incubated respectively at 37 and 44°C for 24h. Escherichia coli was detected using 
biochemical characteristics (IMViC) reactions. Yeasts and Molds were enumerated in Yeast 
glucose Chloramphenicol (YGC) agar incubated at 25°C for 5 days. For the enumeration of 
anaerobic sulfito-reducing (ASR), milks were heated at 80°C for 10mn and cooled 
immediately in ice bath than plated on meat-liver agar supplemented with sodium sulfite and 
iron alun, incubated at 37°C for 24-48h. Salmonella were detected in Sodium Tellurite Broth 
(TCB) enrichment at 37°C for 24h then isolation in Hecktoen agar at 37°C for 24h. For S. 
aureus, surface-inoculated plates of Baird-Parker medium added with rabbit plasma 
fibrinogen were incubated at 37°C for 48h. Faecal Streptococci were determined by 
presumptive test with medium Roth, incubation at 37°C for 24-48h then positive test were 
plated on Litsky medium at 37°C for 24h. Brucella using ring test and methylene blue tests 
for appreciate the level of contamination. All media were purchased from Algerian Pasteur 
Institute. Microbiological counts were carries out in duplicate. 
Physical and chemical analysis: The pH values of samples were measured using pH 
meter (Hanna H211, Hanna Instrument, Portugal) previously calibrated (AOAC, 1990). 
Acidity was determined by titrating with N/10 sodium hydroxide (NaOH) solution using the 
procedure described by AOAC (1990). Density was performed by using Quevenne 
lactometer, according the method described by AOAC (1990). Milk freezing points were 
determined using a cryoscope (model 403, Advanced Instruments, Norwood, NA). Milk 
composition (fat, protein, lactose and total solids) was determined using a Milkoscan 
apparatus (model FT120, Foss Electric, Hilleroed, Denmark). Solids-non-fat was calculated as 
difference between total solids and fat. All analysis were performed in duplicate. Chemicals 
were from Meck. 
Statistical analysis: Statistical analysis was carried out using Statistica program. The 
significant differences between means were calculated by one-way Analysis of Variance 
(ANOVA) using Turkey range test.   
       
RESULTS AND DISCUSSION 
 
A. Microbiological quality. 
A.1.Microbiological characteristics in bioclimatic zones: Microbiological quality of 
milk samples analysed varies from zone to another (Tables 1 and 2). SA area is characterized 
by milks with less loaded on TBC, TC, FC and Moulds, with a time reduction of blue 
methylene is superior at 4 hours of more than 92% of milks. Its milk differs from those of the 
other areas by highest frequency of faecal Streptococci (70%) and the absence of S. aureus.  
In addition, the Milks collected from IA area were mostly loaded on TBC, TC, FC and 
Moulds with a time reduction inferior at 2h of 46.15% of the milk. However, the milk are less 
loaded in Yeasts and distinguished by the absence of faecal Streptococci and Brucella. On the 
other hand, the milks sampling from MA and SsA have intermediate counts in TBC, 
Coliforms and Moulds. There time reduction is greater than 4 hours for more than 89% of 
milk (10% for the first against 80% for the second). These two zones are differentiated by the 
presence of E. coli with low positives cases in SA and high in MA. S. aureus recorded highest 
positives cases in MA against none positive case in SA. Thus Brucella was identified with 
high frequency in SA against lower in MA.  
The SA combines milks with higher count of Yeast and there are mostly contaminated 
by ASR (33.33% positive cases with 40% have a load greater than 50 cfu/ml). 
Analysis of variance (Tables 3 and 4) showed that te bioclimatic zone has a 
significant effect for TBC, FC and reduction time (P< 0.001). The effect is highly significant 
for TC, faecal Streptococci (P< 0.01) and significant only for Yeasts (P< 0.05). No effect was 
recorded for other variables. 
A.2. Hygienic quality: For all farmers, TBC count was situated at 2.3x107 cfu/ml with 
a very large dispersion between regions, reflecting the variability of milking practices. The 
highest load average of TBC was observed in IA against SA area, 6.4x107 vs 1.2x106 cfu/ml 
respectively. 
Indicators of hygiene and faecal contamination, TC and FC are present with a high 
values, 1.8x105 against 1.5x104 (cfu/ml) respectively for TC and FC. Coliforms counts varied 
from 3x103 in MA to 4x105cfu/ml for IA and from 102 in SA to 4.7x104 cfu/ml for IA. 
Results shows that the microbiological and hygienic milk is insufficient, both in terms 
of TBC as the level of the Coliforms and exceed the standards set by the European directive 
92/46 (Anonymous, 1992). This result concurs with that TBC counts increases with the 
number of animals milking (Zweifel et al., 2005). This is due to non-compliance with good 
hygienic practices during milking (Zweifel t al., 2005; Tormo et al., 2006 and 2011). If the 
TBC associated with the cell count is the basis of payment for milk quality for many 
countries, many experts believe that the Coliforms count provides a better indication of the 
care taken up to produce milk than TBC (Johns, 1966). 
For the Fungal flora, Fungi are less abundant than Yeasts (3.4x103 vs 2.4x105 cfu /ml). 
This trend confirms that results obtained by Michel et al. (2001) and Tormo et al. (2011). Our 
results confirm those recorded by Bouazza et l. (2012) and are higher than those reported by 
Prejit et al. (2007). The highest average load of Yeasts is stored in the SA zone (4.1x105 
cfu/ml), the lowest in the IA area (1.5x104 cfu/ml). For Moulds, the samples from IA are 





Effect of bioclimatic area on hygienic quality of ew ’s milk  
 
 SA IA MA SSA P* Mean 
n* 11 12 13 15   
TBC  1.2x106 6.4x107 1.7x107 7.3x106 *** 2.3x107 
TC 105 4x105 3x103 1.8x104 ** 1.1x105 
FC 102 4.7x104 103 8.2x103 *** 1.5x104 
Yeasts 1.3x105 1.5x104 3.5x105 4.1x105 * 2.4x105 
Moulds 4.6x102 6x103 103 5.9x103 ns 3.4x103 
MBT ›4h (92,31%) ›4h 
(68,75%) 
›4h (50%) 
‹4h  et ›2h (50%) 
›4h (100%) ***  
           n*: number of samples per zone; P*: Analysis of variance (ns: not significant, *: P< 0.05,  
           **: P< 0.01, ***: P< 0.001); TBC: Total bacteria Count, TC: Total Coliforms,  
           FC: Fecal Coliforms, MBT: Methylene blue test  
 
A.3. Sanitary quality: E. coli was detected in all samples analysed with an average 
estimated at 17.65% and ranged from 6.66% from SA to 34.46% in MA. This prevalence 
seems to be higher than that reported by Muehlerr et al. (2003) but lower to those reported by 
Little and De Louvois (1999). Massive contamination by E. coli can cause severe diarrhoea in 
infants and adolescents (Kornalijnslijper, 2004).  
Brucella, faecal Streptococci and S. aureus were absent in all samples at least one 
zone. All samples from SA are free in S. aureus, those in IA from Brucella and Faecal 
Streptococci and those from superior from S. aureus. The average prevalence of Brucella is 
13.73%. The most contaminated samples with Brucella belong to the SA area (26.66%), those 
with the least contaminated at MA (7.69%). This result is higher than that reported by 
Zowghir et al. (1984) in Iran where 5.8% of milk samples examined were positive to 
Brucella. Its presence in milk poses a health problem for consumers and economic for actors 
in the milk sector.  
Faecal Streptococci are present at an average rate of 43.14%. The SA zone contains 
mostly contaminated samples (more 70%) against the SA (46.67%). Although they are very 
common in the animal's environment, there are sometimes opportunistic pathogens and are 
usually associated with uncleanliness of milking. Our result is similar to those recorded by 
Little and De Louvois (1999) and much lower than reported by Alexopoulos et al. (2011). S. 
aureus was detected in 5 samples, which corresponds to anaverage prevalence of 9.8%. This 
prevalence is unevenly distributed between IA (15.38%) and MA (23.07%) and lower than 
that reported by several authors (Hahn et al., 1992; D'Amico and Donnelley, 2010) but much 
higher than those obtained by Bouazza et al. (2012). All milk samples analysed by 
Alexopoulos et al. (2011) were infected with this species. Although regarded as a principal of 
mastitis in sheep (Contreras, 2007) and often implicated in food poisoning and regarded as 
terrible for the consumer.  
In addition, 28% of samples are positive for ASR and 13.33% of SA area samples are 
greater than 50 germs/ml. More than 65% (66.67 to 80%) samples of each zone are free for 
ASR. Their absence was also observed by Bouazza et al. (2012) in Morocco, by analysing 30 
samples of milk from Sardi breed sheep. Salmonella was not detected in any milk sample 
analysed. This is the case for the milk samples analysed by Little and De Louvois (1999) in 
Britain, Muehlerr et al. (2003) in Switzerland and Bouazza et al. (2012) in Morocco. 
 
              Tab.2 
 
Effect of bioclimatic areas on prevalence of pathogens in ewe’s milk  
 
 SA (%) IA (%) MA (%) SsA (%) P
* Mean 
n*        10     13 13     15   
E.coli        10      15.38  34.46        6.66  ns 17.65 
Brucella spp        20        0  7.69      26.66  ns 13.73 
Faecal Streptococci        70        0  61.54      46.67  ** 43.14 
S.aureus          0      15.38  23.07        0  ns 9.8% 
Salmonella           0        0  0        0  ns 0%  
ASR 0  (80) 0 (76.92) 0 (69.23) 0 (66.67) Ns 28% 








     n*: number of samples per zone; P*: Analysis of variance (ns: not significant, **: P< 0.01). 
    ASR: Anaerobic sulfito-reducing  
 
B. Physico-chemical quality  
B.1.Variability of milk composition according to the arid environment. The average 
composition of milk samples analysed varied from zone to other (Table. 3). The SA area 
contains milks with a high density and a weak freezing point. The milk samples are rich in 
protein, fat and total solids. Conversely, the IA is poorest in protein, fat, total solids, solids-
non-fat and lactose. Its contains the most acidic milks (lowest pH and highest acidity), the less 
density milks and having the highest freezing point. However, MA and SsA reassemble milks 
with same characteristics and intermediate between th  two stages. It seems that the milks 
which come from SA are richer in fat. The variability of the chemical composition of milk 
between different zones was considerable; it’s significant for density and protein (P< 0.05), 
highly significant for pH, Dornic acidity, freezing point and solids-non-fat (P< 0.01). Lactose, 
fat and total solids are independent. 
 













Effect of bioclimatic area on composition (%) and physical properties of sheep milk 
 
semi - arid Inferior-arid Middle-arid  Superior-arid P* Mean 
n* 12 12 16 16   
pH       6,81 5,7 6,57 6,45 ** 6,49 
Acidity (°D) 19,5 28 17,94 18,6 ** 19,58 
Density 1,0372 1,0312 1,0354 1,0342 * 1,0345 
Freezing point (°C) -0,68 -0,56 -0,65 -0,64 ** -0,64 
Lac (%) 4,27 4,07 4,46 4,45 ns 4,34 
Protein (%) 6,33 4,43 5,49 5,27 * 5,38 
Fat (%) 6,46 5,72 6,03 6,51 ns 6,19 
Total solids (%) 18,2 15,21 17,02 16,19 ns 16,65 
Solids-non-fat (%) 11,65 9,07 10,96 10,73 ** 10,64 
   n*: nbr of samples per zone; P*: Analysis of variance (ns: not significant, *: P< 0.05 **? P< 0.01). 
 
B.2. Physico-chemical characteristics of milk: Samples milk collected from IA have 
the lowest pH (5.70) than those of SA which have highest value (6.81). These values are 
comparable to those recorded from other countries, 6.67 in Sicilian-Sardinian and 6.75 in 
Comisane in Tunisia (Rouissi et al., 2006), 6.6 to 6.72 in Italy (Pirisi et al., 2001), 6.58 to 
6.57 respectively in Bulgaria and Greece (Baltadjieva t al., 982). They were also approach 
the range 6.5 - 6.85 established by FAO (1995). According to Mathieu (1998), the pH of milk 
varied from one species to another and depends for a given species, on the richness of her 
milk in certain constituents, particularly phosphates, citrates and casein. It is known that sheep 
milk is particularly rich in these components than other ruminants (Mathieu, 1998; Chilliard 
and Sauvant, 1987). The lactic acid levels vary from 17.94 in MA area to 28 °D, IA with a 
mean value of 19.58 °D. According to Mathieu (1998), the acidity of fresh milk sheep is 
between 18-22 °D. Baltadjieva et al. (1982) reported an acidity of about 22 °D for Bulgaria 
sheep milk and 21 °D for Greece sheep milk. 
The density of milk is situated at 1.0312 in IA against 1.0372 in SA area with a ean of 
1.0345. These values are similar to those found by several authors in sheep milk, 1.036 for 
Bulgarian and Greece milk (Baltadjieva et al., 1982), 1.035 vs 1.037 respectively for Sicilian-
Sardinian and Comisane breed Tunisian milk (Rouissi et al., 2006) and 1.030 for Italian milk 
(Martini et al. 2008). These values are also supervised by the interval established by FAO 
(1995). 
For freezing point, the average is situated at -0.64°C and its values ranged from -0.68 
to -0.56 °C in SA and IA respectively. These values are much lower than those reported in 
FAO (1995) (-0.570 °C) and Gonzalo et al. (2005) (-0.575 to -0.571 °C) for sheep milk. 
B.3.Chemical composition of milk: The protein and fat content have always been the basis of 
payment for milk quality. Among other things, this two compound are considered useful 
material milk in cheese technology. Thus, the mean values of protein and fat contents in sheep 
milk samples analyzed are estimated at 5.38% and 6.19% respectively. For lipids, the value 
ranged from 4.43 to 6.33% in IA and SA respectively and for protein, from 5.72 to 6.51% in 
IA and SA area respectively. These values reflect the richness of the milk protein content and 
the poorest fat content compared to various bibliographic resources on sheep milk in different 
countries (Table 4).  
Lactic fermentation substrate, the average level of lactose in milk sheep analysed is 
estimated at 4.34%. Extremes values ranged from 4.07 to 4.46% in IA and MA area 
respectively. It seems that lactose is the most stable component (Table 2). As for total solids 
and solids-non-fat, their mean values are estimated  16.65 and 10.64% respectively. The 
extremes values observed range from 15.21 in IA to 18.20% in SA for total solids and 9.07 to 
11.65% for the same bioclimatic area for solids-nonfat. These values are considered to be 
slightly lower than those found by other authors for sheep milk in different countries 




Average composition (%) of some ewe’s milk  
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The variability of the quality of raw milk sheep depends in part on the aridity of the 
steppe environment. The effect of the aridity is by its direct action on the climate or indirectly 
through its effect on vegetation. For the system breeding and hygiene, practices during 
milking collection are also to be taken into consideration. Thus, milk quality is the result of 




1. Alexopoulos A, Tzatzimakis G, Bezirtzoglou E, Plessas S, Stavropoulou E, Sinapis E, Abas Z 
(2011), Microbiological quality and related factors of sheep milk produced in farms of NE Greece. 
Anaerobe, 17 (6), 276-279 
2. Anonyme, 1992, Directive 94/71/CEE du Conseil du 16 juin 1992 arrêtant les règles sanitaires 
pour la production et la mise sur le marché de lait cru, de lait traité thermiquement et de produits à 
base de lait. Luxembourg. 
3. AOAC. (1990). Official methods of Analysis, 15th ed. Association of Official Analytical 
Chemist, Arlington, VA.  
4. Baltadjiera M, Veinoglou B, Kandarakis J., Edgaryan M. et Stamenova V. (1982). La 
composition du lait de brebis de la région de la Plovdiv en Bulgari et d'Ioannina en Grec. Le lait, 62
191-201. 
5. Beerns H, et Luquet  FM (1987), Guide pratique d’analyse microbiologique des laits et des 
produits laitiers. Ed. Lavoisier, Paris, 243p. 
6. Bouazza F, Hassikou R, Ohmani F, Hmmamouchi J, Ennadir J, Qasmaoui A, Mennane Z, 
Chrof R, Khedid K (2012), Hygieniv quality of raw milk at Sardi breed of sheep in Morocco. African 
Journal of Microbiology Research, Vol. 6(11), 2768-2772. 
7. Buchin S, Beuvier E (2000), La spécificité des fromages au lait cru: le rôle de la microflore 
naturelle du lait. Renc. Rech. Ruminants, 7, 361-363.       
8. Castro T, Manso T, Jimeno V, Del Alamo M, Mantecon AR (2009), Effect of dietary sources 
of vegetable fats on performance of dairyewes and conjugated linoleic acid (CLA) in milk. Small 
Ruminant Research 84, 47-53. 
9. Chilliard Y, Sauvant D, (1987), La sécrétion des constituants du lait in le lait, matière 
première de l’industrie laitière. INRA-CEPIL. Paris. 13- 26.  
10. Claudin J, Le Houerou HN et Pouget M, (1979), Etude bioclimatique des steppes algériennes. 
Bull. Soc. Hist. Nat. Afr. Du Nord. 
11. Contreras A, Sierra D, Sanchez J, Corrles C, Marcoc JC, Paape MJ, Gonzalo C, (2007), 
Mastits in small ruminants. Small Ruminant Research, 68, 145-153.  
12. D’Amico D J and Donnelly C W, (2010), Microbiological quality of raw milk used for small-
scale artisan cheese production in Vermont: effect of farm characteristics and practices. J. Dairy Sci., 
93, 134-147. 
13. DSA (2010), Statistiques Agricoles, Wilaya de Djelfa. Direction des services agricoles, Djelfa  
14. FAO (1995), Le lait et les produits laitiers dans la nutrition humaine. Collection FAO: 
Alimentation et nutrition n°28 
15. Gonzalo C, Blanco MA, Beneitez E, Juarez MT, Martinez A, Linage B et Ariznabarreta A, 
(2005), Qualité physico-chimique et hygiénique du lait de brebis chez les troupeaux du bassin de 
Castilla- Leon (Espagne). Ren .Rech . Ruminants 12, pp401. 
16. Guiraud J, (1998), Microbiologie alimentaire. Ed. Dunod, Paris, 652p  
17. Hahn G, Kirchhoff H, Hammer P, Ubben EH et Heeschen WH (1992). Bakteriologishe 
Befunde und deren Bewertung in Milch und Milchprodukten von Ziegen und Schafen. Arch. 
Lebensmittelhygiene, 43 (4), 89-93.  
18. Johns CK (1966), Le contrôle du lait à la réception, 225-240 in Abdussalam, M. et al., 1966. 
Hygiène du lait. Mesures à prendre aux stades de production, du traitement et de 
distribution.FAO/OMS. 
19. Kornalijnslijper JE, Daemena AJJM, Van Werven T, Niewold TA, Rutten VPMG and 
Noordhuizen-Stassen EN (2004), Bacterial growth during the early phase of infection determines the 
severity of experimental Escherichia coli mastitis in dairy cows. Vet. Microbiol., 101, 177-186. 
20. Larpent JP (1997), Microbiologie alimentaire: techniques de laboratoire. Ed. Tec et Doc. 
Paris, 1073p. 
21. Little CL et De Louvois J (1999), Health risks associated with unpasteurized goat’s and ewe’s 
milk on retail sale in England and Wales. A PHLS dairy products working group study. Epidemiol. 
Infect., 122 (3), 403-408. 
22. Martini M, Scolozzi C, Cecchi F, Mele M et Salari F (2008), Relationship between 
morphometric characteristics of milk fat globules and the cheese making aptitude of sheep’s milk. 
Small Ruminant Research 74, 194-201. 
23. Mathieu J (1998), Initiation à la physicochimie du lait. Tec. et Doc., Lavoisier.220p. 
24. Morand-Fehr P, Fedele V, Decandiad M, Le Frileux Y (2007), Influence of farming and 
feeding systems on composition and quality of goat and sheep milk. Small Ruminant Research 68, 20-
34. 
25. Muehlerr JE, Zweifel C, Corti S, Blanco JE and Stephan R (2003), Microbiological quality of 
raw goat’s and ewe’s bulk-tank milk in Switzerland. J. Dairy Sci., 86, 3849- 3856. 
26. Nanu E, Latha C, Sunil B, Prejit MT and VrindMenon K (2007), Quality assurance and public 
health safety of raw milk at the production point. American Journal of Food Technology 2(3), 145-
152. 
27. Oliver SP, Boor KJ, Murphy SC and Murinda SE (2009), Food safety hazards associated with 
consumption of raw milk. Foodborne pathogens and disease, vol.6, number 7, 793-805. 
28. ONS (2009), Office Nationale des Statistiques: Production animale (2000-2009) (www.ons.d: 
consulté le: 25/08/2012 
29. Pellegrini O, Remeuf F et Rivemole M (1994), Evaluation des caractéristiques physico-
chimiques et des paramètres de coagulation du lait de brebis collecté dans la région de Roquefort. Le 
lait. 74, 425 - 442.  
30. Pirisi A, Lauret A, Dubeuf  JP (2007), Basic and icentive payments for goat and sheep milk 
in relation to quality. Small Ruminant Research 68, 167-178. 
31. Pirisi A, Piredda G, Scintu MF et Fois N (2001), Effect of feeding diets on quality 
characteristics of milk and cheese produced from Sarda diry ewes. Options Méditerranéennes : Série 
A. Séminaire Méditerranéen, 46, 115-119 
32. Pouget M (1977),  Cartographie des zones arides, géomorphologie, pédologie, groupements 
végétaux, aptitude du milieu à la mise en valeur : région de Messad- Ain Elbel, D.E.M.R.H. 
OROSTOM. Note explicative N° : 67. 70p. 
33. Prejit E, Nanu and C, Latha, (2007), Microbial quality assurance of milk during production, 
processing and marketing. Am.J. of Food Technology 2(3), 136-144. 
34. Rouissi H, Kamoun M, Rekik B, Tayachi L, Hammani S et Hammami M, (2006), Etude de la 
qualité du lait des ovins laitiers en Tunisie. Options Méditerranéennes, série A, 78,307-311. 
35. Tormo H, Ali Haimoud Lekhah D, Laither  C, (2006), Les microflores utiles des laits crus de 
vache et de chèvre: principaux réservoirs et impact de certaines pratiques d’élevage. Renc. Rech. 
Ruminants, 13, 305-308. 
36. Tormo H, Agabriel C, Lopez C, Ali Haimoud Lekhah D and Roques C, (2011).  Relationship 
between the production conditions of goat’s milk and the microbial profiles of milk. Int. J. of Dairy 
Sciences, 6 (1), 13-28. 
37. Zowghi E, Ebadi A et Vandyousefi DJ (1984), Investigations bacteriologiques sur la 
brucellose bovine, ovine et caprine en Iran. Rev. sci. Tech. Off. Int. Epiz., 3(3), 583-588. 
38. Zweifel C, Muehlerr JE, Ring M et Stephan R (2005), Influence of different factors in 
milkproduction on stand and plate count of raw small ruminants bulk-tank milk in Switzerland. Small 
Ruminant Research, 58, 63-70. 
